ABSTRACT. Using the definit~on for the partial derivative of a scalar in respect to the vector, this paper presents the relations between 'kinetic energy and linear momentum, angular momentum of the particle and of the rigid body. The obtained results are useful for the investigation of the dynamics of multibody systems.
Introduction
The linear and angular momentum of the particle are the basic dynamic quantities of Newton's mechanics. The kinetic energy of the particle is the basic dynamic quantity of Lagrange's mechanics [1 , 2] . In the present paper we use the definition for the partial derivative of a scalar a in respect to the vector x [4, 5] in order to study the relation between the kinetic energy of the particle and the rigid body and their linear and angular momentum.
Relation between kinetic energy and linear momentum of the particle
The expression for the linear momentum and the kinetic energy of the particle has the following form [1, 2] P=mv,
where mis the mass and vis the velocity vector of the particle.
(2.1)
In the reference system Oxyz (Fig. 1) , the linear momentum and kinetic energy of the particle can be written as z 
From the expression for the kinetic energy of the particle (2.3) we can calculate
Substituting this result into the above equation we obtain
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3. Relation between kinetic energy of the rigid body and its linear and angular momentum
The configuration of a rigid body in space can be identified by using six coordinates. Three coordinates describe the body translation, and three coordinates define the orientation of the body (Fig. 2) .
The expressions of the linear momentum, the angular momentum and the kinetic energy of the rigid body have the form [1 , 3, 4, 5, 6] P =mvc , 
where mis the mass of the body, vc is the velocity vector of mass center, w is the angular velocity of the rigid body and Jc is the inertia tensor of the rigid body relative to its mass center.
The expressions (3.1) , (3.2) and (3 .3) can be written in a matrix form as [1 , 3, 4, 5] P = m v c, Le = Jc · w ,
where Jc is the matrix of the inertia tensor Jc.
In the reference system Oxyz (Fig. 2 Now we shall prove the theorems of the relations between the kinetic energy and -the linear and angular momentum of the rigid body.
Theorem 3. Partial derivative of the kinetic energy of the rigid body in respect to its velocity vector of mass center is equal to the transposed vector of the linear momentum of the rigid body
Proof. According to the definition (1.1) we have
From the expression for the kinetic energy of the rigid body (3.9) gets Therefore it is 8T .
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